Dorsally-derived oligodendrocytes in the spinal cord contribute to axonal myelination during development and remyelination following focal demyelination.
In the developing spinal cord, the majority of oligodendrocytes are derived from the ventral ventricular zone. Several recent studies suggested that a small number of oligodendrocyte precursor cells (OPCs) can also be generated in the dorsal spinal cord. However, it is not clear whether these dorsal oligodendrocyte precursor cells participate in myelination and remyelination. To investigate the fate and potential function of these dorsally-derived oligodendrocytes (dOLs) in the adult spinal cord, Cre-lox genetic fate mapping in transgenic mice was employed. We used the Pax3(Cre) knock-in mouse to drive Cre expression in the entire dorsal epithelium and the Rosa26-lacZ or Z/EG reporter line to trace their spatial distribution and population dynamics in the spinal cord. The dorsal OPCs generated from the Pax3-expressing domains migrate into all regions of spinal cord and subsequently undergo terminal differentiation and axonal myelination. In response to a focal demyelination injury, a large number of newly differentiated oligodendrocytes originated from dOLs, suggesting that dOLs may provide an important source of OPCs for axonal remyelination in multiple sclerosis or spinal cord injury.